Cucurbita pepo var. styriaca is known as a medicinal crop among other cucurbits. The benefits of cucurbits fruits are very important in terms of human health, purification of blood, removal of constipation, digestion and supplying energy. The mutant styria n oil-pumpkin (Cucurbita pepo L. convar. Pepo var. styriaca Greb.) exposes a complete lack of lignification of the seed testa. For this reason, this kind of naked pumpkin seed is more consumable as snack than other seeds. The vegetative growth of plants is crucial for fruit production. Nitrogen is the most imperative element for the proper vegetative growth and development of plants which significantly increases and enhances yield and its quality by playing a vital role in the biochemical and physiological functions of plants. Field studies were conducted to study the effect of nitrogen nutrition on certain physiological parameters and their differen ces between the styrian oil pumpkin hybrid and cultivar (Gleisdorfi Classic cultivar and GL Rustical hybrid). The small block experiment was carried out based on a factorial experiment with a completely randomised block design and four replications in the Research Institute of Nyíregyháza during the summer period of 2017 and 2018. Three different concentrations of nitrogen fertiliser was applied at sowing. Photosynthetic pigments (chlorophyll-a, -b and carotenoids) were analysed as one of the basic factor of efficient photosynthesis. The yields of two genotypes were also measured in all treatments as seed-weight. The contents of photosynthetic pigments were higher in the oil-pumpkin hybrid, mainly the carotenoids in 2018. The vegetation period of 2018 was drier than in 2017, the hybrid oil-pupmkin was more efficient in stress tolerance than the cultivar with higher carotenoids pool. The obtained yield was more pronounced in the oil-pumpkin hybrid than the cultivar in all examined years. The hybrid GL Rustical was more sensitive to nitrogen treatment than the cultivar Gleisdorfi Classic.
INTRODUCTION
The approximate time of spreading of a naked seeded, also called thin-coated or hull-less mutant of Cucurbita pepo subsp. pepo in the southwestern part of the then Austro-Hungarian Monarchy appears to be dated between 1870 and 1880 (Teppner, 2004) . In the USA Curtis (1948) first recognized the potential value of naked seeded pumpkin for producing a high quality vegetable oil and for use as a snack seed, and initiated the first breeding program at the University of Connecticut. The mutant styrian oil-pumpkin (Cucurbita pepo L. convar. Pepo var. styriaca Greb.) exposea a complete lack of lignification of the seed testa, thus this kind of naked pumpkin seeds are more consumable as a snack, than other seeds.
The crucial nutritionally relevant components of pumpkin seeds are protein and oil (Howitt and Pogson, 2006; Robinson, 1981) . The main fatty acids of pumpkin seeds are palmitic acid, stearic acid, oleic acid, and linoleic acid. Depending on climatic conditions, the fatty acid composition is subject to variation. Abiotic factors, like temperature can influence oil composition. When the temperature is lower during the last weeks of seed filling, there will be a shift from oleic to linoleic acid (Murkovic et al., 1999) . Because of significant amount of tocotrienols Cucurbita pepo var. styriaca is known as a medicinal crop among other cucurbits (Fruhwirth and Hermetter, 2007) . The benefits of cucurbits fruits are very important in terms of human health, purification of blood, removal of constipation, good for digestion and supplying energy (Medjakovic et al., 2016) . The soil parameters are also main factors in terms of seedless oil-pumpkin yield (Baxter et al., 2012) , like soil pH (6.3 ±0.3) (Napier, 2009) . The vegetative growth of plants is crucial for fruit production.
Nitrogen (N) is most imperative element for proper vegetative growth and development of plants which significantly increases the yield and its quality by playing a vital role in biochemical and physiological functions of plant. Nitrogen is an important component of many important structural, genetic and metabolic compounds in plant cells, but our knowledge has several gaps (Krapp, 2015) . It is a major component of chlorophylls and proteins taking part of photosynthtetic process and structure (McDonald et al., 1996) . The increased crop productivity has been associated with a 20-fold increase in the global use of nitrogen fertilizer during the 50 years (Glass, 2003) , and this is expected to increase by 3-fold by the year 2050 (Good et al., 2004) . In terms of sustainable plant production need to achieve higher and higher amount of quality food by using less stock and energy under actual environmental conditions. Nevertheless, the inadequate supply of nitrogen has a strong and rapid effect on plant production (Naderi et al., 2015; Nagy, 2012; Pepó, 2007; Tóth, 2009 ). In the last decades several publications focus on yield and quality parameters of styrian oil pumpkin as affected by fertilizer treatments and genotypes (Habibi et al., 2014; Seymen et al., 2016; Gáspár et al., 2018a Gáspár et al., , 2018b .
The goal of this research is studying the influence of different amount of nitrogen supply on physiological parameters and their differences in hybrid a cultivar of oil-pumpkin.
MATERIALS AND METHODS
Field experiments were conducted to study the effect of nitrogen nutrition in different amount on photosynthetic pigment content and yield of seeds in styrian oil pumpkin (Gleisdorfi Classic cultivar and GL Rustical hybrid). Small block experiments were carried out based on factorial experiment with randomized completely blocks design by four replications in Research Institute of Nyíregyháza in 2017 and 2018. The NPK fertilizer concentration was 8:24:24. Nitrogen fertilizer was applied at sowing in three different concentrations (noN= no additional N, N=300 kg ha -1 (optimal, based on Aroiee and Omidbaigi 2004), 1/2N=150 kg ha -1 , 2N=600 kg ha -1 ). The main characteristics of experimental soil were described by Makádi, 2010. The enviromental factors, like temperature and precipitation influences the physiological process of crops and the yield as well (Nagy, 2012; Pepó, 2009; Tardieu, 2013; Vári, 2014) . The vegetation period of our examination was different, the average monthly temperature ( Table 1) was higher in 2018 with at least 1 o C except for May. The monthly precipitation was higher in April at 2018, than in 2017, but from May to August was lower rainfall in 2018 than in 2017 with approximately 100 mm. Rainfall and temperature data shows, that oilpumpkin plant faced to water deficiency stress is 2018.
The samples collections for photosynthetic pigment analysis were on the 1 st week of August in 2017 and 2018. The photosynthetic pigments were extracted according to Moran and Porath (1980) and the contents were calculated by Wellburn (1994) formulas. The harvests were both of the years in the middle of September, the yield was represented as row weight of seeds of each parcels. Microsoft Excel 2010 and SigmaPlot 12.0 for Windows were used for calculating results and statistical analyses.
RESULTS AND DISCUSSION
Photosynthesis is one of the main processes in terms of dry matter production of plants. Behind the efficient photosynthesis photosynthetic pigments are standing. The qualitative and quantitative establishment of photosynthetic pigments is suitable in the plant stress researches: salt stress (Sayyad-Amin et al., 2016), heat stress (Chalanika De Silva and Asaeda, 2017), nitrogen stress (Jin et al., 2015) , etc.. Nitrogen (N) deficiency induces changes in many physiological processes, like the amount of photosynthetic pigments (McDonald et al., 1996) . The results of the chlorophyll-a content of the oil-pumpin genotypes in 2018 shows (Figure 1.) , that the hybrid GL Rustical has higher amount of chlorophyll-a -5-10% more -than the cultivar Gleisdorfi Rustical. These results were also found in case of chlorophyll-b as well (data not shown). Several studies have revealed that the total chlorophyll of leaves increases as the N supply increases (Filela et al., 1995) .
In our experiments, the half amounts of optimum nitrogen supply (1/2N) almost reach the values, like in optimum nitrogen supply in both examined genotypes. The double amount of nitrogen (2N) reduced the level of chlorophylls. Based on Dai et al. (2003) the increasing N concentrations in plants can be an effective method to adjust the properties of photosynthetic pigments, improve the photosystem II (PSII) potential activity and increase the net photosynthetic rate (Dai et al., 2003) .
Carotenoids are composed of carotenes and xanthophylls, and represent another key group of photosynthetic pigments. They participate in harvesting light energy for photosynthesis (Zakar et al., 2016) and are also involved in the defense mechanism against oxidative stress (Bouvier et al., 2005) . Under low nitrogen supply carotenoid content are reduced as we can see on Figure 2 . The application of nitrogen increased the content of carotenoids in both genotypes, except for double nitrogen supply (2N). The amount of carotenoid was higher in the hybrid GL Rustical, mainly in 2017, because the water deficiency enhanced the amount of these photosynthetic pigments. Higher amount of carotenoids may have a role in stress resistance of hybrid oil-pumpkin GL Rustical. Figure 1: Values of the chlorophyll-a content (mg g -1 ) (noN, 1/2N, N, 2N (noN, 1/2N, N, 2N The yields of the examined two vegetation period are represented in Figure 3 . The yield was higher in hybrid GL Rustical in both of the years, mainly in case of optimum nitrogen supply. No significant differences were observed in cultivar Gleisdorfi classic by the effect of different nitrogen supply. In 2017 and 2018 the optimum nitrogen supply resulted in significantly higher yield in hybrid GL Rustical. In the drier (noN, 1/2N, N, 2N 
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CONCLUSION
The applied nitrogen increased the amount of photosynthetic pigments, chlorophyll-a, -b and carotenoids, but the double amount of nitrogen (2N) did not result in a higher amount of these components. The hybrid GL Rustical had a higher amount of photosynthetic pigments than the cultivar Gleisdorfi Classic, mainly in the case of carotenoids in the drier year of 2018. The higher carotenoid content may have a role in better stress tolerance and the higher yield of GL Rustical. Moreover, GL Rustical was more sensitive to nitrogen supply, half of the optimum amount enhanced the content of photosynthetic pigments.
Based on our results of two examined years and in terms of our measured parameters -chlorophyll-a, -b, carotenoids and yield -the double amount of optimum nitrogen supply (2N) means excessive nitrogen for genotypes, and will not improve the yield of oilpumkin. Compared to the control (noN), the applied half and optimum amount of nitrogen increased the yield in both genotypes, but was more effective in the hybrid GL Rustical, than the cultivar Gleisdorfi Classic. Although, as we can see the weather conditions had strong influence on the efficiency of applied nitrogen fertilizer. The 1/2N improving effect was higher in the drier 2018, but the average amount of yield was lower in both genotypes in this year. 
